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时，从 Pin1-K63A、Pin1-C113A 和 Pin1-M130A 中我们发现 PPIase 结构域可能存
在两个磷酸根结合位点。同时我们成功克隆、表达了只含有 PPIase 结构域的拟
南芥 Pin1（AtPin1）、大肠杆菌 Pin1（E.coli Par10）和布氏锥虫 Pin1（TbPin1），
并得到了 AtPin1 和 E.coli Par10 的晶体，但因 AtPin1 和 E.coli Par10 的晶体
质量不高，还需再进行优化；而 TbPin1 目前还没有得到其晶体。该研究为进一


















Structural analysis of Pin1and its homologues 
 
Abstract 
The reversible phosphorylation of proteins on serine or threonine residues 
preceding proline (Ser/Thr-Pro) is a major cellular signaling mechanism. Recent 
identification of the novel prolyl isomerase Pin1 that specifically isomerizes only the 
phosphorylated Ser/Thr-Pro bonds in certain proteins led us to propose a new 
signaling mechanism, whereby prolyl isomerization catalytically induces 
conformational changes in proteins following phosphorylation to regulate protein 
function. Emerging data indicates that such conformational changes have profound 
effects on catalytic activity, dephosphorylation, protein–protein interactions, 
subcellular location and/or turnover. Furthermore, this postphosphorylation 
mechanism might play an important role in cell growth control and diseases such as 
cancer and Alzheimer’s disease. Very little is known about its catalytic mechanism 
and its interaction with its biological substrates. 
Therefore, in the current studies, we have focused on the structural and functional 
studies on Pin1 mutants and its homologues. We constructed four Pin1 mutants: one in 
the WW domain (W34A) and three in the PPIase domain (K63A, C113A, M130A). 
Pin1 wild type and mutants’ protein were express and purification. Crystals of these 
Pin1 proteins are obtained by the hanging drop vapor diffusion method. The results 
indicate mutant Pin1-W34 destabilize the interactions between the substrate (PEG 400) 
and Pin1 and thus abolished the binding of substrate. We also find PEG 400 molecule 
has a very similar orientation with the Pin1-WT in the catalytic PPIase domain 
mutants structure such as C113A and M130A. From our mutants K63A, C113A and 
M130A, suggesting the second sulfate ion is most likely the representative of the 
second phosphate binding site. In a summary, these studies also provided new 
information on potential residues in substrate binding and a deeper understanding of 
how Pin1 interacts with its biological target proteins, which could perhaps help 
































LIST OF ABBREVIATIONS 
Aβ Amyloid β peptides 
AD Alzheimer’s disease 
APC Adenomatous polyposis protein 
APP Amyloid precursor protein 
APS Ammonium persulphate 
A.thaliana Arabidopsis thaliana 
CD Circular dichroism 
Cdk2 Cyclin-dependent protein kinase 2 
CsA Cyclosporine A 
CTD C-terminal repeated domain 
CTF Carboxy-terminal fragments 
CyP Cyclophilin 
E. coli Escherichia coli 
FKBP FK506-binding protein 
HRP  Horse radish peroxidase 
FPLC Fast performance liquid chromatography 
IPTG Isopropyl β-D-1-thiogalactopyranoside 
















LB Luria Bertani broth 
MAPK Mitogen-activated protein kinase 
NFTs Neurofibrillary tangles 
NIMA Never-In-Mitosis A 
PCR Polymerase chain reaction 
PEG Polyethylene glycol 
PHFs Paired helical filaments 
pI Isoelectric point 
Pin1 peptidyl-prolyl cis/trans isomerase NIMA-interacting 1 
PPIase Peptidyl-prolyl isomerase 
PP2A Protein phosphatase 2A 
pSer/Thr-Pro Phosphorylated serine or threonine followed by a proline 
SDS-PAGE Sodium dodecyl sulphate polyacrylamide gel electrophoresis 
TB Terrific broth 
T.brucei Trypanosoma brucei 
TCF Ternary complex factor 
TEMED N,N,N,N,-Tetramethyl-Ethylenediamine 
Tm Melting temperature 











































































/苏氨酸基序，它们的活性和功能均受 Pin1 的调节。 
 
Lu et al. (2002), Trends in Cell Biology 
图 1-1 PPIases 和 Pin1 的功能 
Figure 1-1: The function of PPIases and Pin1 
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